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PREFACE
The purpose of this pa.per is to show how design is
integrated into the industrial arts curriculum.

The

research necessary for writing such a paper should help
one to become more acquainted with what design really is
and what it means to the industrial arts department.

It

should contribute to the understanding of how design
experiences will affect the students.

The paper gives

some indication of how art and industrial arts are related,
and how they contribute to each other.

Also, advantages

and disadvantages of copied design are considered.
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INTRODUCTION
"Design is important if for no other reason than that
it confronts and challenges everyone in some form" 1 throughout his waking hours.

Industrial arts classes are one of

the logical places for teaching design because of the
nature of the work and the projects to be completed.
design is to create.

To

Design is justified in the industrial

arts curriculum because one of the objectives of industrial
arts is ''to develop the creative ability of' the pup11.t•2

•

1Alexander F. Bisk, "Project Design for Teachers,"
Industrial Arts and Vocational Education, 43 (February,

1954)' 51. - - - -

2aufus Jacoby, "The Joy of Creative Design," School
Shop, XIV (March, 1955), 1 O.

2

I.

WHAT IS DF.SIGN?

Definitions of Design
A great many definitions of design have been written,
but they all seem to come to the same conclusion--that to
design is to create.

Design is order.

something which pleases the eye.

It is a plan for

It is an art and a style.

A person can design objects without being an artist.
"Design is mostly a matter of thinking, not of drawing."1
It

11

deals exclusively with organization and arrangement of

form ••••

It is deliberate thinking, planning to a purpose." 2

Design is the "organization of seemingly unrelated elements
into an aesthetically satisfying unity •••• u3

It is a

"crucial and vital factor in the whole creative process. 114
Before one can represent his design to others, he must first
have an idea.

To design is to give tangible and definite

expression to an idea.

It is the "creating of relation-

ships, all the relationships of a work of art:

the relation-

ship of masses to each other, of their sizes and shapes; the
relationships of darks and lights; of brilliance and lackof-brilliance; of colors, each to the other."5
1Norman Bel Geddes, Horizons.
and Company, 1932), 232.

(Boston:

Design grows
Little, Brown,

2Ibid., 17.

3ae1d Hastie, "The Role of Art Education in Modern Life,"
Illinois Education, 49 (November, 1960), 105.
4tbid., 105.
5Joseph Cummings Chase, Creative Design.
John Wiley and Sons, Inc., 1934), 5.

(New York:
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out of the project and the purpose it is to serve.

It is a

combination of good workmanship and materials with good use
of proportion, balance, rhythm, emphasis, and color.

These

factors combine to make a useful, harmonious, and beautiful
design. 1
Good design fits the time and place.

It is simple and

honest.

A current design is e. new pattern using old prin-

ciples.

"Good and creative designs can be obtained by

combining old ideas in new ways to meet new situations." 2
A design may repeat basic principles discovered long ago,

but it is not obtained by copying the past.

In industrial

arts, design is a means to an end, but not an end in itself.
These definitions of design are not nearly all of those
available, but they are a representative sampling.

They

show that design is something that must come from within a
person--design begins with an idea.

This idea grows out of

the project and the purpose it is to serve.

1n. W. Lewis, "students Can Apply Good Design," School
Shop, XI (November, 1951 ) , P. 7.

2H. J. Gerber, "Production Planning a Project,n School
Shop, XX. (January, 1961) 11.

4

Design is Problem Solving
Problem solving is the process of identifying the
elements of a design problem, listing them, learning them,
and applying them in practice.
process of problem solving.

Designing is a continuous

It should be taught on a con-

tinuous basis as problems come up, and not as a single,
isolated instructional unit.
The steps in problem solving are:
1.

Identify the problem.

2.

Analyze the problem.

3.

Formulate tentative solutions.

4.

Decide upon the final solution.

5.

Construct the solution.

6.

Evaluate the completed solution. 1

Early in industrial arts classes, problem-solving
activities should begin.

At first, design should be taught

by having the students solve problems which will assure
useful articles.
stressed.

Later in the course, appearance should be

Design begins with a problem--with the purpose

the project is to serve--and not with the project itself.
An object should be made to conform to man; man should not
be forced to conform to the object.

1George W. Ferns and Arthur D. Anderson, "Problem Solving
and Designing," School Shop, XIX (May, 1960), 12.
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Stages of

~

Design Process

The first stage in the process of designing 1s to
establish a need for the article.

If the student can see

the need for his project, he will be greatly motivated to
complete the rest of the design proceEs.
is project analysis.

The second step

In this stage questions are listed,

the answers to which will help the designer visualize the
size, specific purpose, location, materials, and appearance
of the article.

The next stage of the design process is to

do some research to find the answers to the questions previously listed during the project analysis stage.

The

designer should be careful to record all information that
he finds concerning his project.

This will help him to

organize his thoughts into a meaningful pattern.

After

these steps have been completed, the designer is ready to
sketch his project.

As he makes his sketch, he can use his

own imagination and c.l'.·eativity.

He should also give atten-

tion to aesthetic values and to the principles of design.
After the sketch has been completed, the next stage is to
make a working model and then complete the working drawing.1

1Dr. Herbert A. Anderson, "Designing is Problem Solving/'
Industrial Arts and Vocational Education, 4.9 (September, 1957),
211-214.
-

6

Evaluating Design
The final step listed under the steps in problem solving
is to "evaluate the completed solution."

Every designer

should have some method of determining just how satisfactory
his design is.

Just because something is new or different

does not necessarily mean it is good design.
relative to time and environment.

Good design is

The effectiveness of a

design is determined by its appeal, as well as by how well
it satisfies the purpose for which it was planned.

Appeal

refers to how well the design pleases our senses of sight and
touch.
Design is of the utmost importance in industry, where
objects must have a sense of appeal in order to sell.
Industry cannot survive unless it produces obJects which
are a combination of beauty and utility.

Since design is

of such fundamental importance to industry, it is necessary
to teach more about design in industrial arts.

One cannot

tell or show a student how to create a design--1t must come
from within him.

However, a teacher can explain the funda-

mentals of good design and provide a means for evaluating
design.

The teacher should develop student awareness of

design.

He should encourage the students to realize that

design is a practical thing which concerns everyone.

7
The following is an example of a checklist which could
be used in evaluating design:
1.

Will it work?

2.

Will it do what is intended that it do?

3.

Does it have a pleasing and interesting appearance?1

4.

Does the ornamentation interfere with the function?

5.

Is it over- or under-decorated?

Other questions may be added to this checklist to fit
individual needs, but every student should have some method
of evaluating his design.

This is a very important phase of

the design process.

1Earl M. Weber, nGood Design--What Is It? 11 School Shop,
XV!I (June, 1958), 1o.

8

II.

THE FUNDAMENTALS OF GOOD DESIGN

The Importance of Function in Design
Function, the adaptation of form to use, is of utmost
importance in industrial arts design.

In designing a project,

the first consideration should be function, and the second to
achieve beauty without going beyond the limits of function. 1
Every detail of a project should serve a purpose.
Recently there has been an increased search for truth in
design. 2

A project should show honesty; that is, it should

not represent something that it is not.

An example of a

dishonest design is a clock made to look like a fireplace, or
a lamp made to represent a pump.

A saying with which indus-

trial arts teachers and students are familiar is, "Form
follows function...

In other words, the design of an object

is determined by the function or purpose of that object.
"Good design grows out of function by the way of proportion, balance, and unity."3

"Line, proportion, harmony, and

other aspects of visual design should be settled in relation
to function before structural features ••• are studied."4
1Earl M. Weber, on. cit., 10.

- -

2Alexander F. Bick, "Design in Industrial Arts,n Industrial

Arts and Vocational Education, 48 (February, 1959), 34.
3aaymond W. Perry, "Design in the Industrial-Arts Shop,"
School Shop, VI (November, 1946), 11.

4ira1ma~e B. Young, "The Group Project As a Beginning I-A
Experience,' Industrial Arts and Vocational Education, 49
(October, 1960), 28.
~ ~
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M.aldng a model of the project is a valuable method of

testing the function and apnearance of a design before
actually beginning construction of the project.

This

activity may help prevent many costly errors.
Design is an inte5ral part of the project, and should
reflect the function of the object.

In industrial arts,

honesty of design should always be taught.

10

The Principles of Design
Before students have actual design experiences, they
should have basic understandings of the principles of design.
When these pril1ciples are applied to a project, they will
help it to appear more beautiful.

A kno\'rledge of the prin-

ciples of design will also aid the student in determining
whether or not his project is in good design.
Some of the principles of design with which industrial
arts students should be acquainted. are proportion, balance,
rhythm, contour, harmony, emphasis, unity, and color.
Students must practice the elements of design to learn
it.

11

Bylaws of Good Design
Good design is fitted to a purpose.
project is made to be useful.
which it was designed.

A well-designed

It serves the purpose for

A good design is also suitable to

the material and processes to be used.
Some "bylaws" of design in industrial arts classes
are:
1.

Novelty in the design of a project is evidence
of poor design.

2.

Projects should be chosen for good design, not
for nbusy work."

3.

Jobs should be selected for maximum manipulative
experiences.

4.

Provision should be made to off er more wood carving
in woodworking classes.

5. More emphasis should be placed on bringing out the

natural beauty of the material, rather than concealing
or changing it.

6.

The material s~ould dictate or influence the forms
it shall take.

"Good design adds length of life to an object because it
takes longer to tire of it. 02

1Norman Bel Geddes, 2£· cit., 242.
2

Ibid., 6.

Contem£or~_rx

Design

Contempore,ry design is modern design.

No new art

princiolen are involved in contemporary design.

It is

taking old principles and makine: new patterns from them.
Contemoorary design should not be mistaken for modern or
modernistic design which has been copied.
Many design possibilities exist in the field of contemporary desisn.

Today's desir-;n is directed tovrard the

ex1)resE:·,ion of power, speed, precision, and ease of maintenance.

Originality is important in contemporary design.

One vc-:.lue of conternrorary design is its nevmess and freed.am
from the need to copy.
"Contemporary is the design of to!!lorrow.

It is in

itself a philosophy of freedom, spontaneity, and serenity." 1
Some ·words which 2.re descriptive of "tomorrow" are freedom,
light, cleanness, newness, strength, simplicity, dignity,
serenity, quiet, honesty, and continuous movement. 2

All of

these words are also descriptive of contemporary design.
Many industrial c,rts students make projects chosen from
a few which have been selected by their teacher.

Due to poor

design, many of these projects are useless and are either
stored or thrown aii·my.

Perhaps contemporary design would

help to solve this problem.

---..-------·-----------·-·---·--··--1A. F. Bick, "What Teachers Should Do About Contemporary
Desie;n,n Industrial Arts and Vocational Education, 40 (June,

1951) 236.
2 Ibid.
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Contemporary design should be simple and functional
with no unnecessary decorations.
show a definite personality.

It should be honest, and

Good contemporary design is

an integral part of its environment. 1
11

Today, design is inseparable from the industrial

product,

~md

it is as inseparable from the product of

industrial arts •••• 112

Industrial arts cannot afford to

trail other subjects.

For this reason, it must give some

attention to contemporary design.

lnezso Sekely, "Contemporary Industrial-Arts Design,"
School £hop, XIV l October, 1954), 16.
2A. F. Bick, "What 'reachers Should Do About Contemporary
Desi3n, 11 .Q.E. cit., 236.
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III.

HOW DESIGN EXPERIENCES AFFECT THE CREATIVITY
OF THE STUDENT_

Reguirements for CreativitI
Creativity is present in almost everyone.
the special gift of a few.

It is not

Creative activity is bringing

the elements provided by our culture into a new relationMotivation is at the foundation of creative activity. 1

ship.

One of the prime responsibilities of the teacher is to encourage creativity in all his students.

The problem of teaching

design may be solved by directing the students' thinking.
The teacher must provide stimulus by discussing the area of
the project to be designed.

He must give the students the

necessary knowledge, motivation, and direction.

Then the

teacher should let the students explore and investigate.

In

this way, they will develop an awareness of the purpose of
their task. 2

It is not likely that the first design the

students sketch will be the best.
The instructor should work to combine the cultivation of
manipulative skills with those of' design and planning.

When-

ever possible, the student should be allowed to participate
in individual and meaningful design activities.
1Aarre K. Lahti, "Design for Industrial Arts," The Industrial
~Teacher, XIX (March-April, 1960), 6-7.
2

John R. Lindbeck, "Designing for Metalwork,"
and Vocational Education, 49 (January, 1960), 26.

Industrial~

15

"Design requires the making of decisions based on
fundamental principles of design plus an intuitive feeling
for the rightness of things.u1

Creating is experimenting.

To practice creative design requires an inborn desire to
experiment, invent, visualize, and imagine.

Not all students

have a very large degree of this ability, so those who a.re
not so creative should not have to strive toward the same
standards as those who are more creative.

Hi~h
'~

standards of

craftsmanship and skillful and correct use of tools and materials
are helpful for creative design.
Basic principles of design can be taught, but a student
cannot produce good creative design by merely being told to
create.

Creativity usually comes after the student understands

the basic rules and principles of design, and after he has had
some experience in designing.

Much of this has to be acquired

through interest, study, and inna.te a.bili ty.
There are three stages of teaching design.

The first is

copying what is good.

This is done in the early sta3es of

industrial arts work.

The second stage of teaching design is

modified co:pying to make a design meet a new function.

When

this is done, the student must be careful not to destroy the
good features of the original design.

The final stage of

teaching design, which is used in advanced industrial arts
classes, is creating.

Everyone is somewhs.t creative, and

should be encouraged to create whenever possible.
1Rufus Jacoby, "The Joy of Creative Design," School Sh-2J2.,
XIV (March, 1955), 10.
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In designing a project, the student has a chance to
make something that is truly his--that is of him.

He can

follow his imagination all the way from the first rough
sketches through the making of the project and to the finishing touches.

This gives depth to his work, and makes it

truly creative.
By using the analytical approach, designing can be

made simpler and more interesting.

By analyzing the tasks

of a project with an inventive mind, striking, creative
designs may result.

17

Grou:E Designing
Group designing is an effective method of teaching
design.

A teacher cannot do a good job if he has too many

projects going on at one time.

Also, some students may

never be able to do a good job of individual designing, but
nearly everyone can have some design experiences within a
group.
It is sometimes helpful to let the students take an
active part in design by encouraging them to help introduce
design to the class.

One method of doing this is by letting

groups take turns in maintaining design displays.

Another

method is by letting students explain why a tool, a product,
or something else, has the design it has in terms of function
and materials.

Still another method of encouraging students

to actively participate in design is by letting them help
redesign a project.1
Class problems must be carefully planned within limits
by the teacher in order to insure a higher degree of success.
Design details should be worked out with the group.

The teacher

should spend a good deal of time explaining the principles of
good design and in guiding the students to enable them to
design an attractive and functional object.
1wesley s. Sommers, "Design in Your Shop Program," School
Sho;p, XVII (February, 1958), 9.
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IV.

ART AND DESIGN ARE RELATED

Ways They

~

Related

One definition of art is "skill in performance."
Another is "the applice,tion of skill to the production of
beauty, according to aesthetic principles."

By following

the first definition, industrial arts rates quite high in
the inclusion of art.

It is not quite so high in the second,

but it is still high enough to indicate the presence of art
in industrial arts.

Industrial arts can contribute to art

appreciation an.d design fundamentals. 1
Art and industrial arts use many of the same materials,
tools, and processes.

11

Philosophy and techniques taught in

the art department will contribute greatly to developing in
the industrial arts teacher an und.erstanding and appreciation
for art, an understanding of its basic principles, and its
application to creativeness in shop instruction." 2

1••school Shop Talk, 11 School Shop, XIII (January, 1954), 2.
2Rufus Jacoby, 2£• ~., 11.
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How They Contribute to Each Other
The Caro, Michigan, High School developed a correlation
between art and industrial arts.

Students would work on

their projects in both departments.
experiment was that

11

The outcome of the

students ga.in(ed) in creative ability

and sense of design through working in the arts, while
technical skills, use of tools, and higher standards of
workmanship are developed by the shop.

This results in an

enriched experience and a useful and beautiful article in
which the student can find real satisfaction."1

I

1Arthur and Margaret Rea, nshop and Art Projects," Industrial
Arts and Vocational Education, 44 (October, 1955), 253-254.

20

V.

COPIED DESIGN

Disadvantages of Copied Design
Industrial arts is often lacking in achieving beauty.
"One of the greatest hindrances to good original design is
a t en d ency t o ~~m 1+ya~e. 111

Many students could create original

and beautiful designs if they would not try to imitate others.
One form of imitation is by disguising new materials to resemble accepted or traditional materials.

An example of

this method of imitation is linoleum made to look like an oak
floor.

Another form of dishonesty ie the suggestion of a

function which does not exist.

A gas station styled like a

quaint English cottage is an example of this.
work is copy work." 2

"All traditional

Contemporary design may be one method of

encouraging students to be more creative and do less copying.
11

As a matter of principle, project designs should not be

copied.

Each desisn should be freely created for the need,

the boy, the place, and the time ••••

It is indeed servile to

copy, and the practice kills invention and prod.uces a psychological letd.own in the nerson who takes another's work for his
own."3

The person who copies is likely to forget that he

possesses the rich potential of a creator.

Students will

1Earl M. Weber, 2.E.• cit., 10.
2Alexander F. Bick, "Project Design for ifeachers, 11 .£.E• ci t.,
51-53.
3Ibid., 51.
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show a great deal of

ori~~inali ty

if encouraged to create

their own projects.

By designing their own projects, the

students use different mediums, techniques, skills, and
designs which contribute to their development as thinking
individuals.
Copying a design is copying the past.

It is trying to

shine by reflected light, and is only a displ8y of tool
technique.

"In copying, the thrill of creative expression

is entirely lost; while, educationally, it has little value
a.nd often turns out to be an unhappy experience." 1
If time is limited and the teacher has to copy a design,
he should copy a good design.

A common method of project

selection is that of having students examine periodicals,
books, a project on display in the shop, or a piece of furniture in a store.

When a student does this, he is copying the

work of others, perhaps with the mistakes of others.

More

emphasis should be placed on creativeness rather than copying
of designs.

"Copying can be uninteresting and dull while

working creatively is inspiring and alive."2

1William H. Varnum, Creative Desic;:n !g Furniture. (Peoria:

The Manual Arts Press, 1937), 16:-

2Rufus Jacoby, 2£· cit., 10.
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Advantages of Modified Copying
In some cases, modified copying can be justified.

If

an object is copied, the copy should be as beautiful as the
original.

Much can be learned from studying the work of

past craftsmen.

Changes can be made in traditional patterns

which reflect personal feelings and ideas.

The best corrective

measure for poor design is allowing the students to see and
handle examples of good craftsmanship.
Student suggestions and ideas usually come from either
designs already in existence, original creative thinking, or
a combination of these two, which is called modified copying.
"Modified copying is (an) appropriate technique through which
industrial arts instructors may teach practical design sensitivity without stifling individual expression •••• " 1
Students should be encouraged to modify existing designs
by visualizing alternate design possibilities.

They should

in this way be able to gain some insights into procedures
that successful designers have used.

This is a good pro-

cedure to uee for beginners, because in this manner they will
have a better chance for success.
If designs are copied, the teacher should be sure that
they are good, modern designs which will fit into today's
culture.

However, talented youths and advanced students

1Donald G. Lux, 11 The Role of Art in Industrial Arts,"
Industrial Arts and Vocational Education, 47 (May, 1958),

146.

- - --
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should be encouraged to design from scratch.

If a student

does copy a design, he should first do some research to
find out which is the purest form of design for the particular period of furniture.
conscious."

In this way, he will become ttdesign

"Copying a piece of furniture for the sake of its

beauty is not essentially dishonest, provided the copy is as
beautiful as the originai." 1
The average person uses mass-produced goods.
daily judge between available designs.

He must

This is one reason

why industrial arts must help students to "recognize design
adequacy, to visualize design modifications, and to judge
between available designs."

2

1William H. Varnum, 2£• cit., 16.

2 nonald G. Lux, £l2.• cit., 146.
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SUMMARY
Design is an integral part of the project, and projects
are vital to industrial arts courses.

Design must come from

within the pupil, although it is possible for the teacher to
teach about the design process and d.esign principles.

Designing

is actually problem solving.

It begins with the project and

the purpose it ls to serve.

Design brings out the creativity

which everyone possesses to some degree.
The first consideration when designing a project should
be for functlon--beauty is the second. consideration.
project should reflect honesty throughout.

A

Before beginning

to design, the students should have a basic knowledge of the
principles of design.
Modern design is often referred to as contemporary
design.

Some educators believe that contemporary design may

be one of the best methods of preventing the copying of designs
because of the freedom it possesses.

Originality is one of

the most important features of contemporary design.
Art and industrial arts are related.

They use many of the

same tools, materials, and processes, and the two departments
may contribute materially to each other by cooperating on
student projects and activities.
Many industrial arts instructors feel that the copying
of a design should not be permitted.

One reason for this is

25
that it destroys the creativity of the students.

Other

teachers feel, however, that in some cases modified copying
can be justified.

When copying is permitted, the teacher

should be certain that the student is copying a good design.
Whenever possible, however, students should be encouraged
to design creatively.

26
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